The need for monitoring the condition of critical structural components, that is, structural health monitoring (SHM), combined with increased requirements for the safety and quality of components, has resulted in the development of nondestructive testing and evaluation (NDT&E) and nondestructive evaluation (NDE) methods for characterising materials and detecting the presence of defects. Defects and abnormalities such as corrosion, residual stresses, and microstructural changes may result in the structural integrity being compromised and an increased likelihood of failure. NDT&E and SHM provide a means of identifying this damage and are often the only means of obtaining information about the current "health status" of a structure, through the installation of appropriate novel sensor technologies. It is our great pleasure to introduce the special issue in this emerging area to readers.
This special issue is devoted to the important area of sensor technology for NDT&E and SHM, aiming to cover diverse aspects such as novel sensing methods, smart structures, sensor arrays and distributed sensors, advanced signal processing for sensor systems, and sensors for device, structural, and environmental monitoring. The papers in this issue demonstrate applications in monitoring of material properties, monitoring of advanced materials (composites), wireless sensor networks, and structural health monitoring.
The issue contains several papers dealing with the NDT&E of various types of ferromagnetic components. The paper by I. J. Garshelis and G. Crevecoeur presents a novel method to measure hysteresis properties of ferromagnetic sheets using the magnetic field measurements measured by a magnet moved in the forward and reverse directions, where differences between these two measurements provide information on material properties affecting hysteresis. The paper by G. Psuj et al. presents a novel eddy current sensor for the detection of degradation in duplex stainless steel caused by an increase in sigma phase making the material more paramagnetic. W. S. Singh et al. present a paper on array of giant magnetoresistance (GMR) sensors to monitor the condition of steel track ropes. In this case the sensor array is constructed on a flexible PCB to wrap around the rope and detect flaws in and erosion of the steel rope. The paper by H. Lei et al. presents a method to monitor the health of steel belts used in elevators by measuring the resistance of the steel ropes within the belts. This technique allows monitoring of the stress fatigue present in the rope from resistance changes.
Two papers present work on inspection of composite materials. The paper by L. Cheng and G. Y. Tian shows how both flash thermography and the recently developed PEC thermography techniques can be used to identify delamination within carbon fiber reinforced polymer components. An invited paper by T. Chady et al. presents a study of using pulsed terahertz (THz) and thermography measurements to detect impact damage in glass-fiber reinforced composites.
This special issue contains two papers on work relating to wireless sensor networks. The paper by O. M. Bouzid et al. presents a novel signal processing method for wireless sensor networks. Envelope and wavelet transforms are used to enhance the resolution of data from the sensors when low sampling rates are used. The paper by P. Wang et al. presents an overview on the use of wireless sensor networks for SHM, specifically for monitoring offshore wind farms. The paper deals with issues related to monitoring of different types of components and the integration of sensor nodes into a network.
The paper by S. D. Boone et al. presents a novel sensor for the structural health monitoring of concrete structures, measuring variations in longitudinal compression wave velocity and energy absorption in concrete structures, which have been subjected to fatigue loading.
